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Research on Complementary /Al ternat ive Medic ine for
Pat ients With Breast Cancer : A Review of the Biomedical

Li terature

By Judith S. Jacobson, Sara B. Workman, and Fredi Kronenberg

Purpose: This article reviews English-language arti-
cles published in the biomedical literature from 1980 to
1997 that reported results of clinical research on com-
plementary and alternative medical treatments (CAM)
of interest to patients with breast cancer.

Methods: We searched 12 electronic databases and
the bibliographies of the retrieved papers, review arti-
cles, and books on CAM and breast cancer. The re-
trieved articles were grouped by end point: breast
cancer (eg, tumor size, survival), disease-related symp-
toms, side effects of treatment, and immune function.
Within each end point, we organized the articles by
modality and assessed study design, findings, and
qualitative aspects.

Results: Of the more than 1,000 citations retrieved,
51 fit our criteria for review. Of the articles reviewed,
17 were randomized clinical trials; three of these were
trials of cancer-directed interventions, two of which
involved the same treatment (melatonin). Seven articles

described observational studies, and the remainder
were reports of phase I or II trials. Relatively few CAM
modalities reportedly used by many breast cancer pa-
tients were mentioned in articles retrieved by this pro-
cess. Most articles had shortcomings.

Conclusion: Although many studies had encourag-
ing results, none showed definitively that a CAM treat-
ment altered disease progression in patients with
breast cancer. Several modalities seemed to improve
other outcomes (eg, acupuncture for nausea, pressure
treatments for lymphedema). If CAM studies are well-
founded, well-designed, and meticulously conducted,
and their hypotheses, methods, and results are re-
ported clearly and candidly, research in this controver-
sial area should acquire credibility both in the scientific
community and among advocates of unconventional
medicine.

J Clin Oncol 18:668-683. © 2000 by American
Society of Clinical Oncology.

PATIENTS WITH BREAST cancer increasingly explore
on their own and ask their physicians about measures

they can take in addition to receiving conventional treat-
ment to enhance their prospects for survival, reduce their
risk of disease recurrence, relieve disease-related symp-
toms, and/or minimize side effects associated with conven-
tional treatment.1-6 To learn what scientific information was
available about the efficacy of complementary and alterna-

tive medical treatments (CAM) for women with breast
cancer, we reviewed the biomedical literature published in
English from 1980 through 1997.

METHODS

For the purposes of this review, we defined CAM as treatments that
are available to patients outside conventional medical settings and that
are not normally used in conventional settings to treat breast cancer or
its associated symptoms or treatment side effects.

We searched the mainstream biomedical literature for studies of
CAM used to treat patients with breast cancer. We grouped the
retrieved citations by intended end point as follows: (1) to alter disease
progression (eg, by prolonging survival, reducing tumor size, or
preventing recurrence or metastasis); (2) to alleviate symptoms caused
by breast cancer; (3) to relieve or prevent treatment side effects; and (4)
to improve immune function.

Within each end-point category, we grouped studies by modality
using a modified version of the classification system proposed by the
National Institutes of Health Office of Alternative Medicine, now the
National Center for Complementary and Alternative Medicine.7

We included studies that had immune parameters as end points
because, although their association with cancer progression and sur-
vival is poorly understood, immune factors are used as intermediate end
points in some conventional research.8,9 Patients often encounter
claims that a CAM treatment enhances immune function and is
therefore beneficial, as well as criticism of conventional medicine for
seeking to eliminate disease rather than to fortify the patient. Therefore,
although an effect on immune function may not predict a survival
benefit, we believed that it was necessary to review studies in which an
effect of CAM treatment on immune function was assessed.
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We excluded mind/body and psychosocial interventions in which the
end point was psychological, such as using support groups or hypnosis
to improve mood or body image or to relieve emotional distress.
However, we included articles that reported the effects of support-
group participation on biomarkers, such as immune cell function, or
survival, and the effects of nutritional interventions on mood because
these studies are based on hypotheses about mind–body relationships
that are not part of conventional medicine.

Categorizing CAM treatments is difficult. For example, the Office of
Alternative Medicine’s category “alternative systems of medical prac-
tice” is usually understood to refer to traditional (or ethnic) health-
enhancing and healing practices such as traditional Chinese medicine
and Ayurveda (a traditional medical/philosophical system from India).
A few treatment agents and procedures, although part of such tradi-
tional systems, also have been studied outside the context of the system
in which they originated. We have classified studies of such treatments
according to their specific characteristics (eg, herbal medicine, energy
therapy). We have also developed another category, “alternative
programs of medical practice,” for multimodality treatment regimens
not necessarily based on traditional medicine systems.

We limited our review to studies published from the beginning of
1980 through 1997. We included only studies published in English,
although the literature available in other languages is probably exten-
sive and should also be reviewed.

Table 1 lists the 12 electronic databases we searched as the first step
in the review. In our searches, we used as key words “breast cancer”
and “breast neoplasms” in combination with “alternative medicine,”
“unconventional therapies,” “complementary therapies,” “holistic
health,” and a long list of specific treatment terms (available from the
authors on request). This process generated more than 1,000 citations
and abstracts, from which we selected articles for retrieval and
consideration. In addition we hand-searched the reference listings in
review articles and books.

We excluded articles that described primary preventive interventions
(those used or intended to be used by individuals who have never been
diagnosed with breast cancer) or experimental agents available only
through participation in conventional clinical trials, did not include
breast cancer patients, focused on an end point of interest but not in
relation to an intervention or treatment, did not involve an end point of
interest, were secondary reviews only, were preclinical, were case
reports, were published before 1980, or were written in a foreign
language.

For each article, we identified the following: (1) details of the
intervention (dosage, schedule); (2) intended end points; (3) study
design; (4) sample size, including number of patients with breast
cancer; and (5) findings. In addition, we assessed the quality of each
article by the following criteria: (1) study participants: information
about the study population, recruitment or selection procedures, and,
where appropriate, inclusion and exclusion criteria; (2) justification:
basis for the study hypothesis, including, where appropriate, review of
literature; (3) sample size: whether sample size was adequate given the
study design; (4) informed consent: mention of consent as having been
obtained from study participants where appropriate given the study
design; (5) specifics of the intervention: adequacy of information about
the treatment and control procedures; (6) adverse-event reporting:
specific data about adverse events or at least consideration of the
possibility of adverse events or toxicity; and (7) measurement of
outcomes: definition of end points and criteria for success and a
quantitative description of results.

We tried to hold descriptions of the intervention to normal standards
of clarity and completeness in conventional research. For some
modalities, such as strictly psychosocial interventions, we considered
that adverse-event reporting might not have been necessary, but we
noted its absence.

RESULTS

Of the more than 1,000 citations generated by our search,
most fell into the aforementioned exclusion categories. We
obtained and reviewed 403 articles and, of these, excluded
352 because they, too, fit into one or more exclusion
categories (Table 2). The remaining 51 articles described
treatments that fit our definition of unconventional therapy
and were studied in at least some patients with breast
cancer. However, even within modalities, the specific treat-
ments were too diverse to permit systematic comparisons.
Tables 3 through 6 list the articles grouped by end-point
category. Information is included about modality, dosage,
end point(s), design, sample size, findings, and shortcom-
ings.

Table 1. Electronic Databases Searched

Agricola (National Agricultural Library, USA)
Biosis (biological science literature)
CATS/AMED (Current Awareness Topics/Alternative and Allied Medicine

Database, United Kingdom)
CANCERLINE
CINAHL (nursing and allied health literature)
CISCOM (Centralised Information Service for Complementary Medicine,

United Kingdom)
Embase (coverage of pharmacologic and biomedical research, the

Netherlands)
General Science Citation Index
MEDLINE
Psych Abstracts
Psych Info
Social Science Citation Index

Table 2. Reasons for Exclusion of Articles Evaluated for Review

Reasons for Exclusion No. of Articles

Animal study 24
Basic science 4
Case report 10
Commentary 23
Description of intervention 16
Etiology 30
Foreign language 24
In vitro study 26
Not breast cancer 92
Not CAM 20
Not treatment study 19
Prevention 20
Psychosocial intervention/psychosocial outcome 11
Review 32
Total 351

669COMPLEMENTARY/ALTERNATIVE MEDICINE FOR BREAST CANCER
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Randomized clinical trials were the second largest group
of articles, but only three of them had cancer-directed end
points. All three had positive results. However, two of the
three were trials of melatonin in study participants with a
mix of several types of cancer, primarily with advanced
disease

10

; these studies included too few breast cancer
patients to yield definitive results with regard to breast
cancer. The third was a trial of self-hypnosis and support-
group therapy in 86 patients with advanced breast cancer.11

Most of the other randomized trials had immune function
end points that were difficult to interpret.

Nearly half of the articles were phase II studies. The rest
were phase I trials or observational studies. Table 7 lists the
distribution of the articles by study design and end-point
category.

Table 8 summarizes the shortcomings of the articles. For
the most part, the articles had few or minor shortcomings,
although only 19 of 51 met every criterion. The most
frequent shortcoming was failure to report whether in-
formed consent was obtained. In one article, approval of the
study by an institutional ethics committee was mentioned,
but not informed consent.12 The second most frequent
shortcoming was lack of adverse-event reporting. Nine
articles provided inadequate information about study partic-
ipants, and nine failed to report outcomes intelligibly. Eight
failed to supply an adequate rationale for the research
described, and four failed to describe the intervention

clearly. Only three articles had inadequate sample size for
the study design. We found sample size inadequate when
multiple end points were assessed or when a clinically signif-
icant effect on a single end point could not reasonably have
been expected to be detected in the number of patients studied.
We did not attempt to come up with a summary score for each
article. Here we describe four articles in detail to highlight
some of the problems of research in this area.

The first article listed in Table 3 was a cohort study of
patients treated at the Bristol Cancer Help Centre in En-
gland.13 This facility offers patients a multimodality, indi-
vidualized treatment program that emphasizes diet but
includes other forms of complementary medicine such as
counseling, meditation, yoga, and orthomolecular medicine.
In the 1980s, the Centre obtained funding from two leading
cancer charities to have a study of its treatment outcomes
conducted by investigators at the Institute of Cancer Re-
search. The resulting study, published inThe Lancet,13

compared the survival of breast cancer patients who re-
ceived complementary treatment (in addition to or after
conventional treatment) at the Bristol Centre with survival
among patients who received standard care in two hospitals.
The members in the comparison group were identified
through the cancer registries of the two hospitals and were
frequency-matched to the Bristol patients on age and time
since diagnosis. The article reported that the Bristol patients
had poorer survival rates, on average, than the comparison

Table 7. Distribution of Articles by Study Design and End Point Category

Study Design

End Point Categories

Breast Cancer
Progression

(Table 3, n 5 19)
Disease Symptoms
(Table 4, n 5 11)

Immune Function
(Table 5, n 5 12)

Treatment Side
Effects

(Table 6, n 5 9)
Total

(N 5 51)

Cohort study 1 1 0 0 2
Retrospective cohort 5 0 0 0 5
Phase I 3 0 1 0 4
Phase II 7 3 8 5 23
Phase III 3 7 3 4 17

Table 8. Number of Articles Falling Short of Specified Criteria in Each End Point Category

Criteria

End Point Categories

Breast Cancer
Progression

(Table 3, n 5 19)
Disease Symptoms
(Table 4, n 5 11)

Immune Function
(Table 5, n 5 12)

Treatment Side
Effects

(Table 6, n 5 9)
Total

(N 5 51)

Study participants 6 1 0 2 9
Justification 4 0 3 1 8
Sample size 0 1 2 0 3
Informed consent 4 5 7 4 20
Specifics of intervention 1 2 1 0 4
Adverse-event reporting 0 3 6 3 12
Measurement of outcomes 4 1 1 3 9
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group. The abstract stated that the same data had been
obtained on both the Bristol patients and the “control”
group. However, in the methods section, informed consent
was mentioned only with regard to the Bristol patients, not
the comparison group. The article noted that the Bristol
patients had also supplied data about the unconventional
modalities they used, their quality of life, and other issues,
but did not present analyses of these data. The number of
deaths among Bristol patients was reported, along with
mortality rate ratios and confidence intervals, but the num-
ber of deaths in the comparison group was not reported.

This article has been widely criticized.14-16 In our rating
system, the article failed to meet the criteria of adequacy of
information about study participants, justification, measure-
ment of outcomes, and informed consent for controls. The
article provided vague and misleading information about study
participants and did not present a clear a priori hypothesis or
reasons why the Bristol treatment might be expected to affect
survival. The presentation of outcome data differed for the
Bristol and comparison groups. The explicit mention of in-
formed consent only for the Bristol group indicated that the
design was prospective with respect to Bristol but retrospective
with respect to the comparison group.

The third paper listed in Table 3 was a study of megavi-
tamin therapy.17 The survival of patients who adhered to the
treatment was longer than that of patients who failed to
adhere to it. However, the article did not mention that
adherence itself may be a predictor of survival.18 One
author of the article was a psychiatrist; the study partici-
pants were patients whom he had treated with the megavi-
tamin therapy. The article provided little in the way of a
rationale for using the megavitamin regimen described to
improve survival. The article also did not mention informed
consent, but the study design was retrospective. The article
provided tables of individual data for the 170 patients
instead of statistical analysis.

The second article listed in Table 4 was a report on the use
of acupuncture for pain relief among 183 cancer patients,
including 36 who had just had surgery for breast cancer.19 The
article did not mention informed consent, lacked detail about
the intervention, and made no mention of adverse events. The
article reported that 47% of patients with breast cancer had less
pain and more power in the ipsilateral arm after the fourth
treatment than after the first but did not indicate how data on
these changes were collected.

The fourth article listed in Table 5 described a Chinese trial
of microwave acupuncture versus leukopoietic drugs to reverse
neutropenia in 49 patients, including 15 with breast cancer.20

The article failed to explain why microwave acupuncture
might be expected to affect WBC counts and provided little
information about study participants, none about informed

consent, none about adverse events or toxicities, and none
about effects among patients with breast cancer.

DISCUSSION

The literature we reviewed offers little guidance to
patients with breast cancer seeking either documentation of
the efficacy of popular unconventional therapies or ideas
about other ways to improve their prospects for survival or
disease-free survival. No data were available about the
efficacy of such popular treatments as Essiac (Essiac Prod-
ucts, Inc, Campbellton, New Brunswick, Canada), 714-X
(Cerbe West, Quebec, Canada), shark cartilage, or macro-
biotic diets for breast cancer.21

As Tables 3 to 6 indicate, most of the studies we found
reported favorable results but involved small numbers of
patients with breast cancer or were intended to collect
preliminary data for larger studies. Such studies should not
be criticized for not being definitive. However, positive
results of any sort pose serious temptations and problems of
interpretation to patients yearning for a glimmer of hope.
The increasing access of patients to preliminary data places
a responsibility on investigators to highlight the limitations
of their findings. The history of clinical cancer research is
replete with examples of treatments that seemed promising
in the laboratory or in a small number of patients who were
monitored for a short time, but were ineffective or had
intolerable side effects in larger or longer clinical trials.

It is not surprising that our search turned up few phase III
studies of unconventional treatments with cancer-directed
end points. Treatments that show a benefit when studied in
this way are by definition no longer “unproven.” Histori-
cally, bias against unconventional approaches, or a more
general bias against research endeavors that run contrary to
the conventional wisdom,22,23may have limited the funding
or “publishability” of the results of studies of unconven-
tional treatments for breast cancer. In addition, although
input from practitioners may be critically important to the
design and conduct of research on unconventional therapies,
many practitioners of unconventional modalities lack for-
mal research training. However, even established investiga-
tors tell anecdotes about having explored unconventional
approaches in a spirit of genuine scientific curiosity and
finding the results of these efforts difficult to publish and
their willingness to look into the unconventional dangerous
to their reputations and careers.24 On the other hand, when
conventionally credentialed investigators have published
CAM studies with unfavorable results, a public outcry has
ensued.25

Of course, no study is perfect, and practitioners of
unconventional therapies often differ among themselves as
to the “correct” administration of their treatment. However,
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it is clearly important to try to achieve consensus among
highly regarded practitioners of an unconventional therapy
before undertaking a study. It may also be desirable to
include such practitioners on a data and safety monitoring
committee both to assure that the treatment is administered
in a generally accepted way and to reduce the risk of
repudiation of unfavorable results.

Several of the articles we reviewed were written by
practitioners of the therapies described who seemed unfa-
miliar with research methods and scientific reporting but
seemed to have made a serious effort to inform the medical
community about treatments they believed to be effec-
tive.17,19,26,27A focused and constructively critical peer-
review process might have made these articles more useful.

None of the shortcomings assessed in this review is
unique to CAM studies. Obviously, not all studies of
conventional therapies have sample sizes appropriate to
their design and expected effect size. Likewise, not all
reports of conventional clinical studies are based on explicit
hypotheses supported by literature and/or a clear chain of
reasoning; provide enough information about study partic-
ipants, interventions, and outcomes to enable a reader to
replicate the study; either confirm that informed consent
was obtained or explain why it was not; and report the
numbers and types of adverse events that occurred during
the intervention and follow-up period in the intervention
and comparison group. In some studies, no adverse events
occur, but no treatment can be assumed to be completely
harmless.

However, it is appropriate to hold studies of unconven-
tional therapies to a higher standard for three reasons:

1. Regular readers of the biomedical literature on a
particular topic tend to share a common understanding
of the issues believed to be relevant to it. Such readers
need relatively few cues to find their way through
articles based on these common assumptions. Reports
about unconventional treatments must provide the
context, make their assumptions explicit, and justify
their hypotheses solidly to be taken seriously by
readers unfamiliar with these modalities.

2. When advocates or practitioners of unconventional
therapies fail to disclose the details of an intervention,
they weaken the scientific credibility of their results.

3. When conventionally credentialed investigators make
vague or misleading statements about research on
unconventional therapies, particularly when this re-
search has negative results that are widely publicized,
they undermine the credibility of science among both
advocates of these therapies and the general public.

Of course, the criteria used in this review are useless
against outright falsification or concealment of findings. A

degree of trust is essential to peer review as well as other
human endeavors. However, asking that investigators report
clearly and completely can make dishonesty more difficult.

In our review, only one cancer-directed treatment showed
positive results in a sufficient number of controlled trials to
seem worthy of specific mention. In two randomized clin-
ical trials10,28and a phase II trial,29 melatonin had beneficial
effects among patients with metastatic cancer, including
breast cancer. Another study found that melatonin potenti-
ates tamoxifen.30 Additional studies have addressed the
mechanisms of the effect of melatonin on estrogen receptors
in breast cancer cells and the role of the pineal gland, which
produces melatonin.31 It can be argued that at this point,
melatonin is not CAM. However, it is not in widespread use
in conventional settings. We included it in our review
because it is available over the counter; any patient with
breast cancer who hears that it is beneficial can buy a bottle.

Whether melatonin at any dose, or any of the other
treatments described in the studies we reviewed, can benefit
patients originally treated for localized or regional breast
cancer and currently free of clinically evident disease is
unknown. In the United States currently, a majority of
patients with breast cancer are diagnosed with early-stage
disease. The studies we reviewed were conducted by a
single team of investigators based in Italy and mainly
included patients with advanced disease who had experi-
enced failure with other treatment. A study of phytomela-
tonin for cancer prevention is now in progress in the United
States, with results due in 2000.32 That study may be more
relevant to patients with no evident disease after conven-
tional treatment.

A variety of CAM treatments seem to have short-term
immunostimulatory effects. The relevance of these effects
to breast cancer survival is unclear. Although immunocom-
promised individuals have a higher risk than others of
developing some cancers, such as skin cancers and lympho-
mas, they are not at higher risk for breast cancer.33 How-
ever, cancer and conventional therapy are known to have
adverse effects on immune function, and low cell counts
affect treatment schedules. Immunostimulatory agents may
therefore be useful adjuncts to conventional treatment if
they do not interfere with the ability of the conventional
treatment to kill tumor cells. Indeed, a critically important
question about all agents used to relieve the side effects of
chemotherapy and radiation therapy, including effects on
immune function, is whether and, if so, how they alter the
effect of the treatment on cancer cells.

Little is known about the implications of immune param-
eters for breast cancer outcomes.34-36 In general, more
immune cells and greater immune system activity would
seem to be beneficial to patients with breast cancer. How-
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ever, that may not always be true; immunosuppressed
kidney transplant patients have lower risk of breast cancer
than the general population.37

Many studies with immune parameter end points assess
many aspects of immune function simultaneously. If several
studies of treatment X find significant associations with the
same immune parameter, then it may be reasonable to
conclude that treatment X has caused that effect. However,
that finding does not mean that patients who receive
treatment X will survive longer than other patients. Some
aspects of immune function, such as natural-killer cell
activity, do seem to be related to cancer survival.35,38 But
immune function can involve inflammation, pain, allergic
reactions, and other effects that are not necessarily related to
survival and do not enhance the quality of life of the patient.
Moreover, some agents that seem to stimulate immune cell
proliferation also may stimulate cancer cell proliferation.39

In recent years, cancer immunology has become one of
the most rapidly growing fields in basic cancer research. A
number of scientists are now seeking ways to promote host
antitumor immune cell activity and to overcome the ability
of the cancer cell to evade immune surveillance.40 These
approaches are intended, like chemotherapy and radiation
therapy, to cause the destruction of tumor cells but to be
much more cancer-specific than existing treatments and
therefore less harmful to normal cells. These approaches are
based on evidence for the phenomenon of immune surveil-
lance against cancer, which is also the focus of CAM
approaches with immune function end points.

Many patients turn to CAM when experiencing the side
effects of conventional breast cancer treatment. Acupuncture
seems to relieve nausea and vomiting associated with chemo-
therapy. Massage and pressure after mastectomy seem to
reduce lymphedema. Mind/body methods of treatment also
show some potential to reduce the pain and stress experienced
by women undergoing treatment for breast cancer.

However, in general, the studies we reviewed are either
too preliminary or too heterogeneous to provide clear
direction for patients with breast cancer. What is lacking in
the literature is more notable than what is present. This

situation is now changing. Leading biomedical journals
have publicized their interest in studies of CAM treat-
ments.41 In addition, several new journals have been estab-
lished to publish articles about them. These new journals
and some older ones are now covered by Medline and other
widely used scientific bibliographic databases.

An increasing number of studies of CAM for cancer are
in progress at reputable institutions. In addition, hospitals
are opening facilities to provide some unconventional treat-
ments.42 Investigators in these settings may have unprece-
dented opportunities to study the treatments being provided.

Although some holistic approaches, such as traditional
Chinese medicine, do not lend themselves easily to the
standard clinical trial design, investigators have success-
fully studied such approaches in a randomized trial.43 Other
designs, such as observational studies, could also be used to
assess them. Analytic techniques such as propensity scor-
ing44 and sensitivity analysis45 may be useful in settings
where recruitment or compliance with random assignment
may be difficult to achieve or result in an excessively
selected group of study participants.46

Common single-agent treatments, such as Essiac tea, lend
themselves more readily to standard clinical trial design.
Given that patients are using these agents without any valid
data about their effects on breast cancer or their interactions
with other treatments, such trials should be conducted
promptly. The expansion of the National Center for Com-
plementary and Alternative Medicine and of funding from
private sources for CAM research, the advent of specialized
CAM journals, and the increasing interest of leading bio-
medical journals in CAM research support the expectation
that within the next few years, evidence regarding the safety
and efficacy of some forms of CAM will become available.
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